tion necrosis, dural arteriovenous fistula, chronic encapsulated expanding hematoma, radiation induced tumor, radiation induced cavernoma have been reported 3)6)7)10)17)20) . Herein, we report a case that growing cystic mass along with multiple minor intra-cerebral bleedings was managed by surgical removal and review the relevant literatures.
Vascular endothelial growth factor (VEGF) capable of modulating angiogenesis is expressed in the epithelial cells of the choroid plexus, astrocytes, neurons, granule cells, and fibroblasts and a specific regulator of endothelial cell growth and differentiation 2)11) . It is also known as vascular permeability factor resulting in the development of cerebral edema by its ability to induce vascular leakage 1) . During the process of AVM degeneration following radiosurgery, the nidus and surrounding cerebral tissues in the irradiated field are exposed to hypoxic state. This hypoxia is also considered to be the most effective force stimulating VEGF transcription 12) . Therefore, local increase of VEGF following irradiation may promote the neovascularization and prone to occur multiple focal bleedings resulting in the enlargement of hematoma and cerebral edema.
In our case, the accompanied cerebral edema and focal hemorrhages were disappeared after resection of this expanding hematoma. On the other hand, the The origin of angiomatous nodular lesion is more likely in the adjacent brain parenchyma around irradiated area because the angiomatous lesions are not specific for AVM and has no continuity with the irradiated area 17) . So, if the hemorrhage from an angiomatous lesion spreads mainly into the brain parenchyma, a cyst seems to develop and enlarge and if the hemorrhage occurs mainly within the angiomatous lesion, chronic encapsulated expanding hematoma seems to develop. Basically, cyst formation and chronic encapsulated expanding hematoma seem to be developed through the similar mechanism. In the irradiated field, hypoxic state may lead to the focal activation of the VEGF followed by neovascularization and these newly developed granulation tissues that can be fragile and continuous source of future bleedings may occur repeated hemorrhages, capsule formation, expansion of hematoma or cyst, and cerebral edema.
Therefore, it may be reasonable to take radiological follow up images periodically for asymptomatic patients because of their possibility of progression of hematoma, cyst and cerebral edema by repeated minor hemorrhages. Symptomatic cysts can be indicated for Ommaya reservoir insertion to aspirate the contents repeatedly or cysto-peritoneal shunt (CPS).
However, in the case of a large cyst greater than 70cc, stereotactic aspiration and CPS were performed after simple aspiration of cyst. One in six patients with cyst after radiosurgery for AVM has reported that despite stereotactic aspiration and CPS, a recurrence of the cyst formation has finally led to surgical resection 15) .
The wide opening of cyst wall or removal of angiomatous lesion by craniotomy may be required 8)15) . In some cases, monitoring devices are necessary to avoid any neurological impairment when performing surgery. The monitoring of visual field during surgical resection of a brain lesion was being conducted to reduce the occurrence of postoperative visual deficits.
The intraoperative monitoring using flash visual evoked potentials was used as a detector of visual problems after surgery 9)16) . According to the clinical experience from our case, excision or removal of lesion by craniotomy seems to be better than repeated aspirations if the lesion is enhanced on radiological images and accompanied by the repeated hemorrhages.
Surgical resection by craniotomy has more advantages.
CONCLUSIONS
The angiomatous nodular lesions with cyst formation and repeated minor hemorrhages that developed in the adjacent cerebral parenchyma after SRS should be taken into consideration radiological follow-up and possibility of craniotomy for excision.
Optimal treatment for symptomatic lesions seems to be excision of cyst including the associated angiomatous lesions.
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